ABSTRACT: Previous experiences with breeding of lime tree (Tilia cordata Miller) in European countries are shown in this paper. The first results were obtained from the evaluation of juvenile planting of lime tree (Tilia cordata Miller) in the Czech Republic, founded in the School Forest Enterprise Kostelec nad Černými lesy. Lime tree clones (initially cultivated in vitro) were evaluated for growth parameters and also according to the growth form of the different clones. Individual clones were also checked for mortality. removing the pericarp, wetting in the cold, sterilization and application of gibberellic acid. Half-woody cuttings were without treatment or were treated with 600 and 10,000 ppm IBA. The Tilia cordata species had very low germination, maximally 17.4%. Cuttings from the shoot had a low potential of rooting, but IBA treatment increased the percentage of rooted cuttings from 43% to 61%. The application of IBA had only a small influence on the number and length of the roots. Tilia cordata showed the best results of rooting among the used lime species.
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EUROPEAN EXPERIENCE
The lime tree (Tilia cordata Miller) belongs to the socalled Noble Hardwoods. On the international European scale they have been included in the programme EUFOR-GEN, in which the Czech Republic also participates. This programme, founded in 1994, is coordinated by the International Plant Gene Resources Institute (IPGRI) in Rome. In the framework of this programme one of the priorities was to attract attention to Noble Hardwoods. That was the reason why an international workgroup dealing with the protection and sustainable management of gene resources of these Noble Hardwoods was established in the framework of the European network in 1996. The greatest attention is paid to these tree species especially in Germany, in Austria and in France.
Tilia cordata in Hungary grows preponderantly in montane and submontane stage (BARNA 1996) . The protection of genetic diversity is focused especially on protection in situ. There are 3 seed orchards of lime tree in Hungary and there are 100 different clones of plus trees in clone archives. The whole area of ex situ plantings is 4.2 ha. Further there are 33.2 ha of 23 approved stands for the collection of reproductive material.
According to KLEINSCHMIT et al. (1996) there are altogether 19 seed orchards with 39.3 ha in Germany, in which there are 501 clones of the lime tree. There are not any registered plus trees. Further 2 clone archives are mentioned with 85 clones and seed of the lime tree is obtained from 7 stands approved for seed collection. Annually 75 kg of seed is collected in these stands.
The lime tree is artificially reproduced in most places in Switzerland because of insufficient natural regeneration. There are problems with the insufficient quality of grown individuals (a high percentage of fork individuals, unsuitable stem shape) as far as a small plantation spacing is concerned according to ROTACH (1996) . Insufficient are also the usable sources of seed, concerning their quantity and quality (phenotype of desired traits, gene diversity). The occurrence of Tilia cordata in Switzerland is only regional and in small populations. In future breeding activities will be focused preponderantly on finding suitable indigenous provenances and on the evaluation of their desired phenotype traits. The most suitable populations will be used as sources of reproductive material. A further step will be the foundation of productive seed orchards with managed selection aimed at unsuitable individuals. The main attention in Switzerland is paid to protection in situ, production seed orchards will only be a source of selected individuals with exceptional genotype.
The occurrence of Tilia cordata is dispersed in Denmark, preponderantly in the south of the country. The capacity of seed production for forest regeneration is very low, mostly due to unsuccessful fruit research. The physiological and genetic background of this problem has not been made clear so far, but according to pollen analyses the most important factor is climatic conditions. Most of the planted stands are based on imported seeds. Greater interest in Tilia cordata has been shown in the last years. In Denmark there is one clone archive and 2 approved stands for collection of reproductive material (CANGER, KJAER 1996) . PROKAZIN et al. (1998 in JENSEN, CANGER 1998 reported that Tilia cordata was the most widespread species of the lime tree in Russia. This species occurs in the whole area of forest steppe, covering the European part of Russia. 137 plus trees and 108.5 ha of breeding plantations were recorded there.
MAGHERINI and NIN (1994) published the results of experiments with germination of seeds and rooting of half-woody cuttings of 3 lime species (Tilia cordata, Tilia platyphyllos and Tilia tomentosa). Seeds were treated by removing the pericarp, wetting in the cold, sterilization and application of gibberellic acid. Half-woody cuttings were without treatment or were treated with 600 and 10,000 ppm IBA. The Tilia cordata species had very low germination, maximally 17.4%. Cuttings from the shoot had a low potential of rooting, but IBA treatment increased the percentage of rooted cuttings from 43% to 61%. The application of IBA had only a small influence on the number and length of the roots. Tilia cordata showed the best results of rooting among the used lime species.
Cuttings of three lengths were taken for propagation of Tilia cordata -6 cm, 6-10 cm, and 10-18 cm from three years old seedlings. The cuttings were treated with 1% IBA and rooted in a mixture of peat, pearlite, sand, etc. in the greenhouse with moistened air. A higher percentage of longer cuttings took roots with better quality of rooting (ELSNER 1992) .
MAURER and TABEL (1995) published their methodological results concerning studies of isoenzymes of the lime tree. They described how to select plant material, how to prepare the enzyme extract and how it can be stored for a long time. Electrophoresis on starch gel (production of starch gel by a microwave method is described) was used for the separation of different enzyme forms. A practical application of this research is a possibility to define exactly the different clones of Tilia cordata in the seed orchard, by help of combination of phoreograms of tested enzymatic forms. The clone character of lime trees growing as decorative greenery on streets and along roads in the countryside can be determined similarly as well.
Minimal attention has been paid to the problems of variability of the lime tree in the Czech Republic so far. In the first half of the 1990s partial information was obtained about the phenotype variance of the chosen population, but no experimental plot has been founded there until now. That is why the foundation of provenance experiments is planned along with research on chosen autochthonous stands where information about genetically conditioned variability will be acquired in the framework of the Czech Republic. As a part of a project preparatory works will be carried out to found a new series of experimental provenance plots with Tilia cordata and Tilia platyphyllos (BENEDÍKOVÁ, MALÁ 2001) .
MATERIAL AND METHODS
In autumn 1990 container-grown seedlings (in PE bags) of Tilia cordata cultivated in vitro were received from the Laboratory of Biotechnologies in Olešná. As early as in spring 1999 this material was exposed to the outdoor environment in Olešná. There were 95 clones of the lime tree (represented by 4 or 5 individuals, with total number of 451 plants (Table 2) , into 26 homogeneous subgroups according to the height in autumn 2001 (Table 3 ) and into Table 2 to be continued (Table 4) .
Growth form
10 individuals out of 451 trees died in Tilia cordata planting by autumn 2001. 250 individuals (57%) showed a shrub growth form, 105 individuals (23%) had branched stems and 86 individuals (20%) had unbranched stems. All individuals of 18 clones had a shrub form of growth, but not a single clone had all individuals only with branched or unbranched stems (Table 5) . Table 5 .
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After the end of the vegetation period 2002 only 2 clones out of the overall number of all evaluated individuals of 95 clones were with all individuals showing the shrub growth form. In the previous year there were only 18 clones with this form. It is a distinct decrease in the proportion of clones with this shrub growth form. This trend was also shown in the overall decrease in the proportion of this growth form in comparison with 2001 from 57% Table 5 to be continued to 45% in favour of the other evaluated forms. In plants with branched stems the overall proportion increased from 23% to 26% and in individuals with unbranched stems even from 20% to 28%. This development corresponds to the predictions concerning the changes in time in percentage proportions of the different growth forms (HAJNALA 2002) , in favour of the forms with recognizable main stem. The decrease in the proportion of individuals with shrub growth form occurred mainly in clones originating from the seed orchard. There was a decrease from the highly above-average proportion in 2001 to an average proportion in 2002. It is questionable whether the increased proportion of this growth form is not connected with the secondary vegetative propagation of graftlings. Besides this there was an increase in the proportion of shrub growth form in clones originating directly from plus trees from the natural forest area Jihočeská pánev and in clones originating from Český kras (Bohemian Karst).
